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This study investigated socio-economic impacts of land use change, giving explicit attention to the
relationships between independently observed land use change and associated socio-economic changes,
perceived land use change and socio-economic change, attributed cause of change, and experienced
impacts of change. Using a case study region in south-east Australia, we examined the impacts of growth
in use of land for dairy farming, cropping, blue gum plantations and rural residential development on (i)
rural population trends, and (ii) the amount and nature of employment available in the study region.
Perceptions and impacts of change were assessed using multiple qualitative and quantitative methods.
Results demonstrate that local residents were not always aware of the extent and nature of land use
change, and had difﬁculty attributing social changes and their impacts to the land use changes that
underlie them. Furthermore, the felt impacts of land use change appeared dependent on a person’s
awareness of that change, and on their beliefs about the causes of social change. These ﬁndings highlight
avenues for theoretical development to better specify the processes by which social change processes are
experienced as human impacts. The ﬁndings also have implications for land use policy and social impact
assessment, illustrating the importance of understanding both perceived and actual social change.
 2012 Elsevier Ltd. Open access under CC BY-NC-ND license.1. Background
Rural land use is changing rapidly in many parts of the world
(Curry et al., 2001; Petit, 2009; Rudel, 2009). While shifts from
agricultural to non-agricultural land uses, such as wind farms or
reafforestation, often attract the greatest public (and academic)
attention, the largest land use changes frequently involve a shift
from one traditional rural land use to another, such as a shift from
grazing to broadacre cropping (Williams, 2011). All types of land
use change have the potential to signiﬁcantly impact rural
communities through both positive and negative socio-economic
change, often accompanied by social contention and debate
(Kruger, 2005; Xu et al., 2007). While policy makers seek to
promote positive beneﬁts of rural land use change and reduce any
negative impacts, these efforts may be complicated by conﬂicting
views among stakeholders and the general public regarding thed and Environment, Depart-
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iams).
-NC-ND license.impacts of land use changes (Schirmer, 2007; Wester-Herber,
2004). Understanding the reasons for different views on the
impacts of land use change is crucial to developing appropriate
responses to community concerns. This paper contributes new
insights by comparing independently observed land use change
and associated socio-economic changes, with perceptions of those
changes, and the impacts of change on the lives of rural people.
Regional land use change is the outcome of many small scale
drivers and changes, with decisions made at an individual or
property scale inﬂuenced by regional, national and global norms,
environmental change, policy and market forces (Barr, 2000;
Verburg et al., 2008). As such, the extent and impacts of change
may be highly variable across even relatively small areas. A shift in
what is grown on the land is accompanied by ﬂow-on changes in
socio-economic production systems, such as a shift to new forms of
land ownership (for example, from the family farm to corporate
management), or in the supply chain, for example through inten-
siﬁcation of production and resultant change in the nature of farm
inputs purchased and utilised (Barr et al., 2005). Regional land use
change is often unevenly distributed in spatial terms (Petit, 2009;
Verburg et al., 2008). Local and regional variation in rainfall, soil
quality, and infrastructure access mean that land use changes may
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1997). In addition, many rural regions experience multiple drivers
of land use change simultaneously, and the impacts of each depend
in part on how different land use change drivers and responses
interact (Barr, 2008). This complexity is illustrated by the work of
Barr et al. (2005) and Barr (2008) who examined rural land use
change in Victoria, Australia. He found a complex mix of interacting
forces shaped land use change, including changing terms of trade
for agricultural producers forcing them to increase farm size to
remain competitive, an ageing farming workforce, increasing
demand for high-amenity land by urban residents seeking to shift
onto small rural properties, and increasing use of off-farm work by
farmers. These and other factors interacted to produce multiple
distinct rural landscapes, in each of which a different mix of caus-
ative factors resulted in a unique proﬁle of land use change. For
example, in production-oriented landscapes, land use change was
dominated by amalgamation of farms, expansion of cropping, and
population decline. In rural amenity landscapes, by contrast,
attractive natural features and accessibility by road networks to
larger population centres led to smaller landholding size as ‘sea-
changers’ seeking small rural properties for lifestyle purposes
shifted into the areas, and population was more likely to grow. The
complexity of rural land use change means that identifying socio-
economic impacts of this change can be challenging, requiring
methods that are suited to untangling the range of factors at play
(Schirmer, 2011b).
Beyond the complexity of land use change itself, those
endeavouring to understand socio-economic impacts of rural land
use change are further challenged by the different ways people
experience impacts of change. This is evident from the work of
Vanclay and others (Slootweg et al., 2001; Vanclay, 2002) who
argue that to understand the impact of any change one must
identify both the social and biophysical changes occurring and the
felt experience, or impact, of these changes. This approach recog-
nises that an intervention such as a change in land use leads to
processes of social change, but that these social change processes
do not equate to social impact: instead, the impacts of social change
processes will vary for different people depending on their situa-
tion. For example, a change in the number of people living in
a community may be experienced as a positive impact by some
residents and a negative impact by others. This means that
understanding and addressing social impacts of land use change is
highly complex, as impacts will vary depending on both the nature
and extent of land use change and the way people experience the
social changes that result from this land use change.
A range of social and psychological factors are likely to inﬂu-
ence whether and how social change processes result in particular
types of human impact. While the distinction between social
change processes and social impacts has been well established, the
nature of the relationship between the two has not been exam-
ined in detail in literature seeking to conceptualise social impact
(for example Vanclay, 2002). Several studies have suggested
a range of factors that may inﬂuence how a person experiences
a social change, indicating a number of avenues by which social
change processes result in differing social impacts. Schirmer
(2011b) suggested that a person’s goals, occupation, or life stage
affect how they experience land use change, while Alston (2006)
demonstrated how gender inﬂuences the experience of drought.
A number of authors have pointed to the ways that the values or
beliefs a person holds regarding place, rurality or belonging shape
the experience of social change (Barlow and Cocklin, 2003;
Convery et al., 2005; Devine-Wright, 2009). Others still have
considered the inﬂuence of community and farmer adaptive
responses to change (Ross and McGee, 2006; Vanclay, 2003a).While a broad range of factors have been identiﬁed, the inﬂuence
of this work on conceptions of social impact is limited: the work is
dispersed across diverse ﬁelds such as rural sociology, environ-
mental psychology and social impact assessment literature, and
there has been limited attempt to synthesise or integrate this
work (Ross and McGee, 2006), or to more explicitly identify the
pathways between social change processes and experience of
impacts arising from them as part of frameworks such as that
presented by Slootweg et al. (2001).
In particular, existing models give little attention to the ways
that awareness of land use change and attribution of causes of
socio-economic changes inﬂuence the experienced impacts of land
use change. There is good reason to suggest that these factors will
make a difference to experienced impact. Some land use changes
are more visible than others in a physical or perceptual-social sense
(Miller, 2001; Sevenant and Antrop, 2007), and there is evidence
that awareness of land use changes is variable. Surveys of residents
in rural southwest Victoria found disproportionate awareness of
increases in plantations relative to more common forms of land use
change such as increased cropping (Williams et al., 2003). Even
where there is awareness of land use change, identifying the nature
of the social changes that accompany it, and attributing experiences
(impacts) to those changes is fraught with difﬁculty. As noted
above, multiple land use changes are often occurring at once; these
together with other factors contribute to social change, which in
turn is experienced in varying ways by different people. As such,
attribution of social change is uncertain; residents may attribute
negative or positive experiences to a land use that is not causally
associated with the relevant socio-economic change. Despite this,
there is little evidence that factors such as awareness and attribu-
tion are being considered in social impact assessment. While
Slootweg et al. (2001) and Vanclay’s (2002) key papers set out
a compelling case for the separation of social change processes and
social impacts when assessing social impact, they give little
attention to how the extent and nature of awareness of social
change processes, or the attributions individuals make regarding
these processes, might inﬂuence a person’s felt social impacts.
The accuracy of conceptual frameworks explaining how social
changes do and do not lead to human impact has signiﬁcant
practical consequence. Policy makers attempting to assist rural
communities in adjusting to land use change must correctly iden-
tify causal factors of positive and negative impact if they are to
implement effective supportive policy and planning. Social impact
assessment is a methodology widely used to understand the social
impacts of land use and other changes. Practitioners in this ﬁeld
also require a sound basis for identifying how social impact occurs
in rural communities (Ross and McGee, 2006; Vanclay, 2002,
2003b). This paper contributes to this understanding through
a detailed examination of the socio-economic impact of rural land
use change occurring in a relatively large region in south-eastern
Australia. The analysis incorporates explicit consideration and
comparison of observed land use change, observed socio-economic
change, and experienced impact of land uses in relation to aware-
ness of land use change and attribution of socio-economic change.
The study was conducted over a three-year period (2006e2009).
Multiple methods were used to explore social change and
impacts of change. We focus primarily on two aspects of socio-
economic change: changes in population, particularly population
decline and turnover; and changes in employment. Past research
has indicated signiﬁcant concern about how land use changes affect
local populations and employment opportunities (Berry et al., 1990;
Curry et al., 2001; Schirmer, 2000; Williams et al., 2003), and about
the social impacts any change in population and jobs may have on
those living in the region (Barlow and Cocklin, 2003, p. 509).
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The study region extended from Robe in South Australia to Colac
in Central Victoria (Fig. 1). In 2006 the region had a population of
227,200 people. Almost one quarter of residents (22.7%) lived in the
two major regional cities (Warrnambool and Mt Gambier), and
a further 25.2% in smaller regional cities with a population greater
than 5000 such as Hamilton, Horsham, Portland and Colac
(Australian Bureau of Statistics, 2006b). The remainder e just over
half the population e lived on rural properties, or in small rural
towns or settlements. The region is organised into 17 local
government areas.
The region makes a signiﬁcant and diverse contribution to
national agricultural and forestry production. For example, while
the study region includes 1.1% of Australia’s agricultural land, in
2006 it had 20.1% of Australia’s hardwood plantations and 18.2% of
softwood plantations, 14.9% of Australia’s dairy cows, 14.6% of the
national area of pasture/hay crops, 13.6% of the national ﬂock of
sheep and lambs, 12.9% of the grapes grown in Australia, 9.0% of
Australia’s oilseed area, 5.9% of Australia’s beef cattle, and 2.6% of
Australia’s cereal grain crops (Schirmer et al., 2009).
Socio-economic impacts of land use change were examined for
1991 to 2006, a period in which ongoing land use change occurred
in the study region. This largely, although not always, involved
a shift from the sheep grazing for wool production that had
dominated much of the region through to the early 1990s, to
increasing use of rural land for dairy farming, beef cattle grazing,
dryland cropping of cereal grains and oilseeds, establishment of
‘blue gum’ plantations, and grape growing, as well as for rural
residential purposes. All but the last three have typically involved
farmers changing the types of produce grown on their land, and
often some farm amalgamation, with farmers purchasing addi-
tional properties and expanding their enterprises over time. The
latter three typically involve a change in land ownership: blue gum
(Eucalyptus globulus) tree plantations grown for wood pulp over
10e15 years are largely established by private companies who lease
or purchase land from farmers; viticulture has involved some newFig. 1. Map of study region, Greencorporate owners establishing areas of vines as well as some
traditional farmers; while rural residential development may still
involve some agricultural production from the land (often
referred to as ‘hobby farming’), but is distinguished from
mainstream agricultural production as it involves new residents
shifting onto and managing small rural properties for lifestyle,
rather than rural production, purposes.
These various land use changes have been driven by a number of
factors. A key trigger was a shift away from sheep grazing for wool
triggered by price pressures in the wool industry, particularly the
Australian government’s withdrawal of a guaranteed ﬂoor price for
wool in 1991 (Massy, 2011; Vanclay, 2003a). The region’s sheep
ﬂock has since declined by over one-third, which has in turn
created signiﬁcant opportunity for land use change over time
(Australian Bureau of Statistics, 2006a). Other factors triggering
land use change include changing market conditions and climatic
variability; for example, among other factors, a decline in rainfall in
southern parts of the region has encouraged a shift from grazing to
dryland cropping. In the case of blue gum plantations, plantation
expansion was driven by a number of factors, including the estab-
lishment of legislation enabling new investment mechanisms that
provided up-front tax deductions for establishment of plantations,
and a commitment by both the Australian government and private
forest industry to trebling the area of Australia’s plantations
between the 1990s and 2020 (Plantations, 2020, 1997). Meanwhile
a desire for a different lifestyle has led increasing numbers of
people to shift to rural areas for a ‘seachange’ (Osbaldiston, 2010).
While a diversity of landuse changes haveoccurred in the region,
in this paperwe focus on four that are particularly signiﬁcant for the
region: increased plantation forestry, rural residential development,
dairy farming and cropping (Schirmer et al., 2008b). We selected
these as they were either topics of public debate (blue gum plan-
tations, rural residential expansion), promoted as a method of
revitalising rural communities (dairy farming), or widespread in
terms of area (cropping). The expansion of blue gum plantations in
particular has been the subject of widespread controversy in the
region, with debate about its social and economic impacts commonTriangle and Central Victoria.
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has been less controversial but still commonly discussed as being
associated with signiﬁcant social change (Williams et al., 2003).
Expansion of dairy farming is often presented in the local media as
a positive economic development (O’Toole and Keneley, 2010;
Schirmer, 2011a), while the large-scale expansion of cropping is
rarely commented on publicly in the region.
3. Methods
In this paper we explore the links between land use change and
its impacts by comparing (a) the actual and perceived extent of
each of the four land uses studied, (b) the perceived and actual
changes in population and employment associated with these land
uses, and ﬁnally (c) felt experience, or impacts. We used a mixed-
method approach to gather and analyse data. The methods used
are summarised in Table 1, with further detail provided in several
sources (Schirmer, 2011b, in press; Schirmer et al., 2009; Williams
et al., 2008). This paper draws on results from this study already
published in peer reviewed books and articles. It also draws on
some previously unpublished data.Wheremethods used have been
published elsewhere we provide the relevant reference and a brief
summary of methods, rather than an in-depth description of
methods.
First, the extent of growth in use of land for blue gum planta-
tions, cropping, dairy farming and rural residential properties
between 1991 and 2006 was examined, using the best available
indicator for each form of change, for example area of land used or,
where this was not feasible, ﬂock/herd numbers.
Second, we identiﬁed likely associations between land use
change and socio-economic change, using independent data on
population and employment, together with a small survey of rural
landholders identifying the employment generated by different
land uses. To establish the likely relationship between land use
change and changes in population and employment, we ﬁrst
examined whether there was a relationship at the scale of the
individual farm enterprise, through gathering direct data identi-
fying the change in employment generated per hectare, and pop-
ulation supported by the land, associated with land use change.
This was followed by ‘scaling up’ the analysis to identify whether
the inﬂuence of land use change on population or jobs at the
individual property scale was large enough to be ‘visible’ against
the many other factors simultaneously inﬂuencing these trends at
a larger scale (Schirmer, 2011a, 2011b). This enabled identiﬁcation
of whether the trends observed at individual property scale were
large enough to have an observable impact on population orTable 1
Summary of research methods.
Component Participants/Data source Approach
Group Interviews 69 residents Purposive sampling of participa
groups. Semi-structured intervi
Resident Survey 899 residents Postal survey with self-complet
Systematic sampling through te
(Williams et al., 2008).
Landholder Survey 81 landholders Purposive sampling by industry
of industry associations (Schirm
Analysis of Independent
Data
Australian Bureau
of Statistics; other
government sources
Population level data (Schirmer
2010b, 2011a).
Focus Groups 66 people with
in-depth knowledge
of land use in area
Purposive sampling of people w
knowledge of land use issues in
councillors and planners, farme
estate and stock agents, membe
groups and ﬁre brigades, and lo
and extension ofﬁcers (Schirmeemployment trends at larger scales, or whether the many other
factors inﬂuencing these trends, such as the ongoing rural pop-
ulation decline occurring in many Australian rural inland areas due
to increasing farm efﬁciency and exit of youth (Hugo, 2005), had
a greater inﬂuence. This ‘scaling up’ involved comparative analysis
of areas experiencing differing extents of land use change (for
example, no expansion of plantations compared to low, medium or
high rates of expansion over the period studied), to identify if they
experienced observably different population or employment
trends. The larger scale examined was that of the ‘statistical local
area’ (SLA), with each local government area in the region split into
between one and three SLAs in the reporting of many available
statistics for the region.
Third, we examined residents’ perceptions regarding land use
change via a survey of local residents of the region (Williams et al.,
2008). This Resident Survey included questions about whether key
land uses had increased, decreased or remained unchanged
(awareness), and about perceptions of the inﬂuence of land use
change on population and employment (perceived socio-economic
change). For the latter, participants were asked whether, in their
view, an increase in each land use would result in ‘fewer or more
people living in smaller towns and rural areas?’, and ‘less or more
employment in smaller towns and rural areas?’ While responses
were given on a 5-point scale, these were re-coded into three
categories: increase, little or no change, or decrease in population
or employment. Potential respondents were selected randomly
from an electronic telephone directory for the area. Questionnaires
were posted to the ﬁrst named addressee. Up to three reminders,
including a re-posted questionnaire, were distributed over a six-
week period. The response rate was 31 percent. Older and male
residents were over represented in the sample. Data were analysed
primarily using simple descriptive statistics.
Finally, the felt experience, or impact, of land use change for
local residents, was analysed. This drew partly on data from the
Resident Survey, in which participants were asked to rate the
overall impact of each of the four land use change using a 5-point
scale where 1 ¼ negative impact and 5 ¼ positive impact. Impacts
were also identiﬁed through group interviews conducted for the
study. Group interviews identiﬁed the land use changes that resi-
dents of the region considered most signiﬁcant, and explored the
diversity of views held by local residents about the nature of social
changes and impacts arising from those changes. Interview data
were analysed thematically, with a focus on how participants
experienced any socio-economic changes they associated with land
use changes, rather than on quantifying the frequency of these
experiences (Schirmer et al., 2008b).Purpose
nts through community
ews (Schirmer et al., 2008b).
Identify signiﬁcant land use change for residents;
explore accounts of impacts of land use change
ed questionnaire.
lephone directory
Observe awareness of selected land use changes;
quantify beliefs about impacts and causes
based on membership
er et al., 2008a).
Identify employment patterns of key land use
types
, 2010a; Schirmer, Identify (a) key socio-economic and land use
changes occurring; and (b) associations between
land use change and socio-economic change.
ith particular regional
cluding local government
rs and graziers, rural real
rs of local community
cal rural consultants
r, in press).
Test patterns observed in analysis of independent
data through identifying (a) any problems with
the data, and (b) informants interpretations
of how and why different changes had occurred,
and the consequences of those changes.
Table 2
Extent of land use change, and residents’ awareness of land use change.
New land use Growth in land use in study
region between 1991
and 2006 (hectares or
herd size)
Awareness of increasing
land use change
(% respondents to
Resident Survey who
reported being aware
of growth in this land
use in the area near
where they lived)
Blue gum plantations 148 105 hac 78
Dairy farming 123 000 cows
(approx. 120 000
to 150 000 ha)a,d
22
Cereal, oilseed and
pasture/hay crops
(sum of total area)
359 170 hae 18
Rural residential
development
The large majority
of rural residential
expansion occurred
in southern parts
of the study region,
either near the
coast, near aesthetically
pleasing lakes or treed
areas, or surrounding
regional towns and
cities; very little occurred
in northern parts
of the region.b
70
a It was not possible to estimate the area of land used for dairy farming in 1991, as
no data were available on average stocking rates, or area of land used. In 2006, data
on average stocking rates were sourced from the Victorian Department of Primary
Industries and combined with data from the Australian Bureau of Statistics (ABS)
Agricultural Census to produce an area estimate, with approximately 398 550 ha
used for dairy farming in this year by a total herd of 415 880 cows. Herd size is used
as a proxy for land use change over time, with focus group participants reporting
this to be a useful measure.
b The exact area of rural residential development could not be measured, due to
difﬁculty deﬁning what type of properties should be considered ‘rural residential’
versus ‘agricultural’, and lack of accessible data on the area of land falling into each
category if a deﬁnition were made. Instead, the areas where this land use expanded
rapidly, somewhat, or very little were identiﬁed using a combination of expert
informants in focus groups, and data from the ABS Census of Population and Housing
on the proportion of rural properties onto which new residents shifted between
2001 and 2006.
c Data source: Bureau of Rural Sciences (BRS) National Plantation Inventory; area
grew from 675 ha to 148 780 ha between 1991 and 2005; note that the data range is
from 1991 to 2005 as 2006 data were not available.
d Data source: ABS Agricultural Census together with data supplied by the Victo-
rian Department of Primary Industries.
e Data source: ABS Agricultural Census; area cropped grew from 496 788 to
855 958 ha between 1991 and 2006.
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a qualitative identiﬁcation of the links between land use change,
perceptions of that change and experience of its impacts. We
compared the results of analysis of independent data and of the
Resident Survey to identify whether residents’ perceptions were
consistent with (i) the actual extent of land use change, and (ii) the
changes in population and employment identiﬁed as being asso-
ciated with that land use change. Based on the Resident Survey,
perceptions of the social changes associated with each land use
change were correlated with perceptions of overall impact, to
identify whether perceived impact was closely linked to the nature
of the social changes residents believed were associated with a land
use change. Our data did not support statistical analysis beyond
simple correlations, and we focus in our results on identifying
potential relationships that can be explored inmore depth in future
in order to better establish the role of residents’ perceptions in
inﬂuencing their experience of the social impacts of land use
change.
4. Results
The ﬁndings are described for each land use below.
4.1. Blue gum plantations
Blue gum plantations were primarily located in high rainfall
parts of the study region, within 200 km of ports from which the
woodchips they were established to produce could be exported.
While the largest areas were established in southern and western
parts of the region, blue gum plantations were established across
a high proportion of the study region. There was a very high
awareness of increase in these plantations, with 78% of Resident
Survey respondents reporting having observed growth in this land
use over the past 10e15 years, including residents living in areas of
the region where few or no blue gum plantations were established
(Table 2).
Analysis of independent data suggested that at the scale of the
individual property, a shift from sheep or beef grazing to growing
blue gum plantations is associated with decline in the number of
people living on the property, andwith change in the type of people
living in a region, with previous residents often shifting away, and
new residents shifting to live on rural properties established to
plantations (Table 3). At the SLA scale, the association between
increased plantations and population was mixed; it appears that in
most cases, other factors have a greater inﬂuence on rural pop-
ulation trends than plantation expansion. In some areas, planta-
tions replaced dairy farming; where this was the case an increase in
plantations was associated with above average population decline
and increased median age. However in most instances, plantations
replaced grazing for beef or sheep. Here there was no clear pattern
of association between increase in plantations and population; in
some SLAs population changes were positive, in others negative or
neutral. However there was a clear association between increased
plantations and turnover in population. SLAs with a signiﬁcant
increase in plantations had a higher than average rate of in-
migration of new residents compared to other SLAs.
There were very diverse beliefs about the inﬂuence of expansion
of blue gum plantations on population, but the most common view,
held by 46% of respondents to the Resident Survey, was that this
land use change was associated with decline in population, with
other respondents relatively evenly divided regarded whether
population grew or declined in response to plantation expansion.
While the most common view is consistent with the changes that
occur at the individual farm scale, the question examined percep-
tions of community-scale impact; at this scale, the independentevidence suggests that plantations are not associated with higher
than average population loss when, as is usually the case, the
plantations replace sheep or beef grazing or cropping activities. The
most common viewwas consistent with the relatively less common
occurrence of plantations replacing dairying farming.
Resident Survey respondents were signiﬁcantly more likely to
report blue gum plantations had overall negative impacts for the
region if they believed plantation expansion was associated with
population decline (Table 4).
In group interviews, participants described the growing use of
land for blue gum plantations in the region as having a range of
negative impacts for residents. In many cases, the social change of
loss of population was described as the negative impact, without
further detail of how loss of population leads to negative social
experiences:
You are taking family farms out of production ... For every family
that leaves it causes an adverse impact on four others, so there is
already a downward spiral in somany of these communities and
Table 3
Comparison of independently observed trends in population with residents’ perceptions of population change associated with four land use changes (increased blue gum
plantation, cropping, dairy and rural residential development).
New land use Previous land use Analysis of independent data on inﬂuence of land use change on
population trendsa
Analysis of perceptions of
residents in the study regionb
Change in population
at individual property scalec
Change in population at ‘community’
scale (Statistical Local Area, 1991e2006)c
Beliefs about change in
population arising from
land use change (%)
Pop’n decline New residents Pop’n Decline Median age New residents
Blue gum
plantations
Dairy [ [ or e [ [ [ or e Increase: 28
No change: 26
Decrease: 46
Beef/sheep grazing [ [ e e [
Cropping Beef/sheep grazing [ e [ [ e Increase: 18
No change: 57
Decrease: 25
Dairy Beef/sheep grazing Y or e e Y Y [ Increase: 27
No change: 44
Decrease: 29
Rural residential
development
Dairy/ Beef/sheep grazing Y [ Y e [ Increase: 58
No change: 21
Decrease: 21
a Data sources: Australian Bureau of Statistics (2006a,b) Census of Population and Housing, Agricultural Census; BRS National Plantation Inventory.
b Data source: Resident Survey.
c Y lower than average population decline, decreased median age, lower than average proportion of new residents; [ higher than average population decline, increased
median age or higher than average proportion of new residents; e no clear pattern of change.
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exacerbate ... the decline in rural populations (Primary producer
1, Beaufort).
Where further detail on what factors made population loss
a negative experiencewas given, the loss of friends, neighbours and
school families when properties were sold to plantation companies
were typically given as examples of negative social impacts asso-
ciated with declining population. Loss of population was also
described as triggering a chain of negative social change involving
loss of membership in community, sporting and volunteer groups,
loss of local services, and hence loss of social capital and a sense of
community in rural areas. For example:
Blue gums have really knocked them [a small rural community]
about both population wise, young people leaving and football
clubs closing down. When you take a football or netball team
out of the community, any community ... it’s somewhere where
people go at a weekend and towns like [names two small
nearby towns] the only time they met was on Saturday when
the girls played netball, the boys played football and met each
other and it kept a few communities together (Farmer 1,
Heywood).Table 4
For four land uses (blue gum plantations, cropping, dairy and rural residential
development) correlation between perceived overall impact and perceived impact
of land use on population and employment. Data source: Resident Survey.
Land use Perceived impact Correlations (Spearman rho)
Blue gum
plantations
N Overall impact of plantations
Population 795 .391**
Employment 797 .465**
Cropping Overall impact of cropping
Population 796 .228**
Employment 796 .262**
Dairy Overall impact of dairy
Population 773 .214**
Employment 769 .395**
Rural residential
development
Overall impact of rural
residential development
Population 826 .085*
Employment 825 .199*
**p < .01, *p < .05.Some participants also described difﬁcult experiences associ-
ated with adjusting to new types of people moving into housing on
plantation properties after previous residents shifted away due to
the land use change:
The houses are left empty. The people that come ... into those
houses, you wouldn’t want to know them. We have ... people
that arrived the other day with ﬁve children ... they’ve got no
money, they don’t want any help they have got a sign up on the
gate that nobody is permitted beyond this area’ (Retired farmer
1, Mortlake).
When the employment generated by blue gum plantations was
examined, at the individual property scale this land use generated
median employment of .15 jobs per hectare during the time when
plantations were growing, but before harvesting and processing
occurred. This was less employment than that generated by other
land uses (Table 5). The employment generated beyond the ‘farm
gate’ by blue gum plantations was very lowat the time of this study,
largely because very few plantations have reached maturity for
harvest and processing. Based on patterns of employment in other
regions where plantation estates are more mature, blue gum
plantations are likely to be associated with a relatively high level of
downstream employment (.35e.50 jobs/100 ha). At the SLA scale,
similar to results regarding population, there was no clear associ-
ation between rate of plantation expansion and employment
trends; in some areas experiencing high rates of plantation estab-
lishment employment increased, while in others it decreased or
was unchanged.
There were very diverse beliefs about the inﬂuence of planta-
tions on employment (Table 5), with views almost evenly split
between those considering increased plantations lead to fewer jobs
in rural areas and those believing plantations lead to more jobs.
Described experiences of change (impact) were similarly diverse.
Some described new opportunities and income sources associated
with the land use change:
Places sometimes have earned some extra money from con-
tracting to the blue gum companies, there’d be local contractors
like the spraying contractors and some of the people who grow
the seedlings for them so it’s probably generated a bit of
industry (Farmer 1, Coonawarra).
Table 5
Comparison of independently observed trends in employment with residents’ perceptions of employment change associated with four land use changes (increased blue gum
plantation, cropping, dairy and rural residential development).
New land use Previous land use Analysis of independent data on inﬂuence of land use change
on employment trendsa
Beliefs about impact on
employment (%)b
Change in employment
at individual property scalec
Change in employment
at ‘community’ scale
(Statistical Local Area, 1991e2006)
Blue gum
plantations
Dairy Y e Increase: 36
No change: 29
Decrease: 38
Beef/sheep grazing [ once downstream
processing included
e
Cropping Beef/sheep grazing Y Y Increase: 26
No change: 51
Decrease: 33
Dairy Beef/sheep grazing [ [ Increase: 36
No change: 44
Decrease: 20
Rural residential
development
Dairy/ Beef/sheep
grazing
Not identiﬁed e Increase: 49
No change: 31
Decrease: 20
a Data source: ABS Census of Population and Housing; ABS Agricultural Census; BRS National Plantation Inventory; direct survey of landholders.
b Data source: Resident Survey.
c Y decrease in employment; [ increase in employment; e no clear pattern of change.
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families, and the interrelationship between employment and
population:
There is no labour or group of labour, you plant them, the
contractors come plant, it’s all over within a couple of months,
those are people who don’t live in the community, so that then
that area is not serviced by anyone who lives locally, and then
they come back, harvest in another 10 years, or 15 whatever, so
basically, [it] removes all the population (Farmer 1, Horsham).
Some participants described experiences that highlighted the
negative impacts associated with changes in types and location of
employment. For example:
Seems to me that a big operation like mining or blue gums run
centralized operations ... the workers come from the major
regional centres, and work out in the trees or out in the mines.
Any operation like that takes away from the rural community
and adds to the big community (Farmer 2, Horsham).4.2. Cropping
The most widespread of the four land use changes studied was
growth in cropping, which occurred across a large part of the study
region, particularly in the northern, lower rainfall parts of the study
region. While for the region as a whole increased cropping was the
largest and most ubiquitous form of land use change, it was the
least recognised, with only 18% of respondents having noticed an
increase in this land use (Table 2).
The analysis of independent data suggested that at the scale of
the individual property, a shift in land use from sheep or beef
grazing to cropping is associated with decline in the number of
people living on the property (Table 3). At the SLA scale, areas with
higher rates of growth in use of land for cropping tended to have
higher than average rates of population decline, and higher than
average growth in median age, suggesting that the inﬂuence of this
land use change on population is large enough to have a noticeable
inﬂuence on population trends at this scale.
The dominant view on increased cropping was that it resulted in
no change in population, with 57% of survey respondents reporting
this perception. This again contrasts with the perspective from the
independent data which suggests growth in cropping is associatedwith higher than average population decline in rural communities.
Resident Survey respondents were signiﬁcantly more likely to
report expansion of cropping had overall negative impacts for the
region if they believed it was associated with population decline
(Table 4).
In group interviews, participants tended not to discuss the
population impacts of land use change to cropping, instead focus-
sing on describing the negative impacts they believed were asso-
ciated with other, more publicly contentious, land use changes,
particularly expansion of blue gum plantations. However, some did
describe population decline occurring as a result of amalgamation
of farms into larger properties, a trend common in the cropping
sector but also occurring on other types of agricultural property.
The consequences of population decline were not typically
described in as much detail as they were for blue gum plantations,
with a sense that this change was ‘inevitable’ and more acceptable
than that perceived to be associated with plantation expansion.
Where they were described, the population loss was viewed as less
severe than that believed to be caused by other changes:
Your population loss is nowhere near as great as it would be for
blue gums ... but there is population lost (Primary producer 1,
Beaufort).
I guess one of the other effects of the cropping and the increase
in farm [size], is the fact that it’s reduced the number of people.
Many farmers now are working farms that might be [an] ...
aggregation of you know ﬁve or six or even more farms which
means that there’s now ... one family there, you know, four
members may be? Where in the past there were probably 25
other people there ... so who suffers from that, is that commu-
nity numbers drop, ﬁre brigade numbers drop, ah, people
available to play sport, both senior and junior, drop and the
numbers to keep [the] school open drops as well (Fire protection
ofﬁcer, Horsham).
At the individual property scale, the growing of broadacre crops
within the study region generated median employment of .23 jobs/
ha e lower than for other land uses (Table 5). Cropping was asso-
ciated with little off-farm employment, with only .01e.03 jobs/ha
generated in areas such as storage, transport and sales. At the SLA
scale, increased use of land for cropping tended to be associated
with lower than average employment growth and higher rates of
unemployment. The dominant view of residents, however, was that
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Group interview participants generally commented positively on
the local nature of employment associated with cropping. For
example:
Well, I mean you’ve got [a] farmer who lives therewho’ll employ
a bloke, who’ll employ a truck driver to drive, take his crop into
town, every year, yeah, he lives there and he’ll employ people,
just to a lesser degree thanwhat we used [to employ] (Farmer 2,
Horsham).4.3. Dairy farming
Dairy farming generally increased in southern, higher rainfall
areas of the study region, and decreased in northern parts of the
region, during the period studied (Table 2). Relatively few people
(22%) were aware of growth in dairy farming, a ﬁnding that is not
surprising given that this increase was focused in speciﬁc southern
parts of the region.
Expansion of dairy farming led to growth in population on
a farming property if it involved a shift from sheep or beef grazing
to dairy farming; if dairy farming grew through intensiﬁcation of
existing dairy enterprises, it was typically associated with pop-
ulation decline (Schirmer, 2011b). At the SLA scale, dairy farming
growth was associated with neutral or positive change in pop-
ulation, depending on the SLA and the extent to which expansion
occurred through converting land from other uses, or intensifying
existing dairy farms (Table 3).
While views on the changes associated with increased dairy
farming were also diverse, the most common view, held by 44% of
survey respondents was that it resulted in no change in population.
This contrasts with the pattern of independent data indicating an
association between increased dairy farming and reduced pop-
ulation decline in some SLAs, although it is consistent with the
ﬁnding that in other SLAs there was no observed growth or decline
in population. This may reﬂect low levels of experience of increased
dairy farming, since it tends to be more concentrated in the
southern parts of the region.
Similar to blue gum plantations and cropping, Resident Survey
respondents were signiﬁcantly more likely to report expansion of
dairy farming had overall negative impacts for the region if they
believed it was associated with population decline (Table 4).
In group interviews, relatively few people commented on the
experience of population change in relation to dairy farming.
Where comments were made they were generally positive in
nature, with expansion of dairy farming believed to be associated
with growth in population, and a range of positive experiences
associated with this. Similar to blue gum plantations, when asked
about social impacts, group interview participants tended to
describe the social change (e.g. growth in population) and associate
it as being in and of itself a positive or negative experienced impact.
Dairy farming generated a median of 1.4 jobs per 100 ha on
farm, and .2e.3 downstream jobs per 100 ha through dairy
product manufacturing e the highest employment of any of the
four land uses (Table 5). At the SLA scale, regions with greater
growth in dairy farming typically also experienced higher than
average employment growth compared to the rest of the region.
Respondents to the Resident Survey were most likely to perceive
the employment changes associated with dairy farming as positive
(36%) or neutral (44%).
In group interviews, some participant’s comments associated
growth in dairy farming with positive changes in employment. As
with population, increased employment was often positioned as an
inherent good with little reference to personal or community
impact of this change:There is a neighbour of mine ... used to have prime lambs. And
his farm was probably one, may be one and a half full time
equivalents, possibly two... [now] there is four, four or ﬁve full
time equivalents from going from prime lambs to now a fairly
intensive dairy operation (Farmer, Mortlake).
There were however several comments on negative impacts
associated with employment in the dairy industry, for example the
demanding nature of the work and consequent difﬁculty ﬁnding
employees:
Looking at dairy farming in particular ... it is intense hours you
know and long days ... You are constantly seeing at the moment
people advertising for labourers and they are just too difﬁcult to
get. They either don’t want to do that job or the young people ...
move away because there are no actual secure jobs for them
(Farmer, Colac).4.4. Rural residential
Increase in rural residential development was harder to quantify
than change in the other land uses, but was strongest in coastal
areas and near some major regional centres in the region. This is
consistent with observations made by Barr et al. (2005) and Barr
(2008) regarding drivers of change in parts of this study region:
he noted that ‘amenity landscapes’ in which use of rural land for
lifestyle purposes has increased in recent decades, in some cases
driving regeneration of small towns (Barr, 2003). Despite its rela-
tively localised nature, there was a very high awareness of increase
in rural residential development, with 70% of Resident Survey
respondents having observed growth in this land use (Table 2).
The analysis of independent data suggested that at the scale of
the individual property, growth in rural residential development
was associated with an increase in population living on a property,
as well as with change in the type of people living in a region, as it
involved new residents shifting from other regions (often urban
centres) to live on rural properties. At the SLA scale, growth in rural
residential development was associated with lower than average
rural population decline, and with a lower median age of the
population compared to other areas (Table 3).
There is little surprise that most Resident Survey respondents
(58%) associated rural residential development with increased
population since this land use change involves in-migration of
higher numbers of people to live on small rural properties. This
perception is consistent with trends in independent data.
As for the other land use changes studied, Resident Survey
respondents were signiﬁcantly more likely to report rural resi-
dential growth had overall negative impacts for the region if they
believed it led to population decline, however this relationship was
only modest (Table 4).
Interestingly, described experiences of this change were very
mixed. Some people described positive impacts of new residents in
rural areas:
Positive ones, lots of positive ones. Like people coming in with
real energy, with different education backgrounds, money helps
with stuff as well. Knowledge, how to revitalise rural commu-
nities and so on (Business owner1, Warrnambool).
Others were concerned about the types of people moving into
the area, and the consequences for environmental management
and social cohesion:
What I don’t like about them, a lot of them aren’t aware of their
responsibilities, or their community responsibilities with weeds
and pests and just what they are expected of, what is expected
of you (Farmer 2, Beaufort).
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residential use of rural land at the individual property scale, due to
lack of available data. At the SLA scale, areas with higher rates of
rural residential development also had lower than average labour
force participation, perhaps reﬂecting the large proportion of
retirees moving into areas, and higher rates of growth in employ-
ment, primarily part-time employment.
While a large proportion of Resident Survey participants
believed increased rural residential development would result in
increased employment (49%), group interviews revealed that the
experienced impact of change was often less positive. Participants
described the negative aspects of the changing nature of employ-
ment, including a trend toward jobs in service industries and part-
time work.
I saw rural residential development at [town] where they carved
up the prime dairy country ... it had an ongoing effect through
the whole community because dairying is a pretty intensive
industry. You had the [town] cheese factory close, that’s three
people out of work, you had businesses which relied on farming,
they were affected, so the effect on the community economy
was considerable (Primary producer 1, Beaufort).
It does generate jobs over weekends for younger people with
part-time jobs (Farmer1, Warrnambool).5. Discussion
The ﬁndings suggest complex relationships between land use
change, socio-economic change, awareness of change, experience
of impact and attribution of impact to land use change. The contrast
between cropping and plantations best illustrates this complexity.
In terms of land area, cropping was one of the most signiﬁcant land
use changes for the region. It was also the land use change that
analysis of independent data showed to be most consistently
associated with negative socio-economic changes in relation to
employment and population. Residents’ experiences of these
negative social changes were relatively limited: the dominant view
of survey respondents was that increased cropping led to little
socio-economic change, and when describing their experiences of
this land use change group interview participants expressed little
concern about social change. While some recognised population
loss associatedwith increased cropping, this was often attributed to
farm amalgamation and positioned as something inevitable rather
than an issue of strong concern. In contrast, growth in plantations
involved relatively small areas of land, and was not consistently
associated with positive or negative changes in population and
employment. Yet there was very high awareness of this land use
change, and group interview participants weremuchmore likely to
report that they or others had experienced negative impacts as
a result of this land use change. In this section we explore the
complex relationship between land use change, social change and
experienced impact, and implications of this complexity for rural
land use policy and social impact assessment.
This study suggests the felt impact of land use change depends
partly on social understanding of that change, including awareness
of land use change and attribution of impacts of land use change. In
the context of multiple land use changes and long term population
decline in many rural parts of the study region, causal relationships
are not easily determined even through in-depth and systematic
research. In these circumstances it is not surprising that residents
do not always agree on the impacts of land use changes, and a level
of misattribution is to be expected. It is likely that misattribution in
part results from the relative physical visibility and social promi-
nence of different types of land use change, with people more likelyto attribute negative experienced impacts to prominent land use
changes than to those that are less visible or dominant in local
discourses. In this study, blue gum plantations stand out from other
land uses both because they are a non-traditional rural land use
introduced to the region relatively recently (largely emerging since
the mid-1990s), because the dominant models of plantation
develop do not readily ﬁt with norms of rural activities, and
because plantations are highly visible in the landscape (Barlow and
Cocklin, 2003; Schirmer, 2007). As a traditional rural land use,
cropping is less visible and provides a more comfortable ﬁt with
existing traditional rural ways of operating; its expansion has not
attracted the widespread social commentary and debate triggered
by the expansion of blue gum plantations in the region. These
aspects of ‘ﬁt’ with ideals of rurality help explain the differing
awareness residents have of different types of land use change,
which is then linked to attribution of negative impacts.
The individual experience of impact varies considerably. Our
results suggest that experience of impact is linked to the perceived
social changes attributed to a land use change, even where inde-
pendent evidence indicates these social changes are not attribut-
able to the land use change. Felt experience therefore depends on
attributions made regarding the causes of social change, and
perceptions of the nature of social change in a region. This is
important, as residents are likely to take action to address felt
impacts based on these perceived social changes. Personal experi-
ences that do not align with observed trends at the community
scale should not be simply dismissed as misunderstanding, since in
part these reﬂect uneven distributions of change across the region,
and at different scales. For example, the inﬂuence of blue gum
plantation expansion on the number of people living in an area
depends, for an individual property, on the nature of the previous
land use and the number of peoplewho used to live on the property
before the land use change compared to afterwards. While on
average slightly fewer people live on the property after establish-
ment of a blue gum plantation than did previously, individual
experiences will in reality vary considerably. In addition, where
population decline occurs, the aggregate effect is not higher than
that caused by other inﬂuences such as ongoing increases in farm
production efﬁciency, as shown by the SLA scale analysis. However,
a person observing decline in the number of people living on
a plantation property would likely extrapolate this to a perception
of wider spread population decline, while similar population
declines caused by less prominent land use change go relatively
unnoticed.
It is important to attend to the deeper meaning of impacts
experienced at the individual scale. An impact described as ‘pop-
ulation loss’ may indeed be experienced through loss of even
a small number of people from a community where these are
valued friends and family, even if the numbers of people living in
a region change little once in-migration of new residents is factored
in. ‘Loss of employment’ may refer to the signiﬁcant impact expe-
rienced when land use change means one’s children must travel
further to ﬁnd appropriate work, even if there is evidence that,
overall, the same number of jobs exist.
In this study, there was strong evidence that population change
and change in employment are experienced as signiﬁcant impacts
for rural residents. While increased plantations and rural residen-
tial development may not lead to population loss, they are associ-
ated with signiﬁcant population change over and this poses many
challenges for rural communities; a person who loses friends or
family who shift away from a property when it is sold to a planta-
tion company or rural residential ‘seachanger’ loses social networks
and a sense of community that are not and often cannot be
‘replaced’ by the new residents who subsequently shift onto these
properties. Previous research has also identiﬁed ‘culture clashes’
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1990; Curry et al., 2001; Mahon, 2007; Smith and Krannich, 2000).
These ﬁndings have implications for practice and research in
social impact assessment. The ﬁnding that awareness of change and
attribution of impact shape felt impact of land use change suggests
a need to critically examine why people hold particular percep-
tions, instead of uncritically accepting that expressed concerns
accurately represent the types of social change occurring. This can
help uncover the true impacts of change: in this study, plantation
expansion is associated not with loss of population in terms of
numbers, but with loss of familiar social networks, something
interpreted and communicated by many people as a loss of pop-
ulation as it is, indeed, loss of the population they interact with on
a daily basis. There is scope for further qualitative and quantitative
exploration to enhance existing models of social impact (Vanclay,
2002). One step toward this would be to establish statistically
whether awareness of change and attribution of impacts to land use
change mediate experiences of impacts of land use change; our
results strongly suggest that these relationships exist but further
work could test this more robustly.
For policy makers and SIA practitioners, this study provides
insights to and some guidance for responding to conﬂict over land
use change. First, the outcomes of this study give reason to warn
against basing policy responses primarily on common perceptions
of impact. We have shown the links between land use change,
social change and experienced social impacts are complex, and
easily misunderstood or oversimpliﬁed. In the study region for this
investigation, much of the public debate and policy response has
focused on blue gum plantations, yet analysis of impact suggests at
least equal attention should be given to issues associated with
increased cropping. Second, this research demonstrates the
importance of searching beneath simple public accounts of socio-
economic impact to identify origins of concern. In the case of
plantations, perceptions of population decline appeared to relate
more strongly to loss of family, friends and social networks rather
than absolute decline in population. With more accurate identiﬁ-
cation of impacts, decision makers will be more effective in tar-
geting policy to address causal factors. Finally, the outcomes of the
study reinforce the value of participatory processes to conﬂict
resolution that focus on clarifying and agreeing on cause and effect
relationships. Approaches such as participatory modelling, in
which community members investigate and develop consensus
views on cause and effect provide one useful example of such an
approach (Leys and Vanclay, 2010). Such processes may help
communities to developmore informed understandings of land use
change and its impact, and so take actions better targeted at
achieving positive change.
6. Conclusions
Based on extensive data from multiple sources, an important
contribution of this work is to highlight opportunities for further
development of frameworks for understanding social impacts.
This has particular relevance to the work of Vanclay and others
(Slootweg et al., 2001; Vanclay, 2002), with our results sup-
porting a need to better specify the processes by which social
change processes are experienced as human impacts, and sug-
gesting avenues for future research that explores the factors
inﬂuencing experience of impact. Previous research has high-
lighted that factors such as life stage, occupation, place attach-
ment and adaptive responses may modify human experience of
social change processes; this research highlights two other
considerations, awareness of change and attributed cause of
social change. The study provides some evidence that percep-
tions of the social changes associated with land use changesometimes differ from independently observed social change,
and that these perceptions inﬂuence how a person then experi-
ences that change e in other words, how that person is impacted
by the change. This has practical implications for policy and for
social impact assessment, highlighting that effective response to
impacts of land use change requires understanding both
perceived and actual social change.Acknowledgements
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